TITTLE hybrid vigor has been found in crosses among -*-* varieties of flue-cured tobacco (5). Estimates of genetic variances for a number of agronomic characters and chemical components in flue-cured tobacco have indicated large amounts of additive variance but little or no dominance variance (5, 6, 7) .
In a review of the use of cytoplasmic male sterility in hybrid seed production, Duvick (3) states that one should not dismiss too quickly the possibility of commercial use of Fj hybrids in crops exhibiting little hybrid vigor, especially if one has an economical method of large scale hybridization. In some cases, the uniformity resulting from hybridization may be more valuable than yield increases. An economical method of large scale hybridization of fluecured tobacco is available and, with the advent of mechanical harvesters, uniformity has become increasingly important.
Clayton (1) found that when the Nicotiana tabacum genome was transferred to the cytoplasm of either of two Australian species, N. debneyi or N. megalosiphon, staminal-sterile plants were obtained. Repeated backcrosses to these male-sterile plants, with varieties of various types of N. tabacum, produced lines that appeared to be identical to their respective recurrent parents except for their floral anomalies. Male sterility remained complete through 10 backcross generations and when fertile pollen was supplied seed production was normal.
Commercial utilization of F ± hybrids becomes practical only when the value of the increased productiveness and/or uniformity of hybrids, over commercial varieties, exceeds the increased cost of producing hybrid seed. Conflicting viewpoints concerning the possible role of F ± hybrids in flue-cured tobacco production emphasize the need for additional information on both cytoplasmic sterility and hybrid vigor. This paper is concerned with such investigations.
MATERIALS AND METHODS
Cytoplasmic male sterility was transferred to five flue-cured tobacco varieties by the backcross method. E. E. Clayton's 402 male-sterile line (N. tabacum genome-N. megalosiphon cytoplasm) was used as the nonrecurrent parent and source of male sterility. The 5 varieties used as recurrent pollen parents were: Virginia Gold, Hicks Broadleaf, Bottom Special, 402, and selection 8341 (a genetically stable line). These represented a major proportion of the varietal differences among flue-cured strains grown at the time these investigations were initiated.
In 1950 a plant of Clayton's 402 male-sterile line was crossed by 5 plants, 1 from each of the 5 flue-cured varieties. The first generation hybrids, all male-sterile, were grown in 1951. A single plant of each hybrid was backcrossed by a plant produced from selfed seed of its respective male parent. First generation backcrosses were thus obtained and each recurrent parent was advanced another generation by self-pollination. This same procedure was employed to obtain the BC 2 generation.
In the BC2 generation, single plants were selected in each of the 5 male-sterile populations. From the progeny rows of each of the recurrent parents a fertile counterpart was chosen. On these 10 plants, 5 fertiles and 5 male-steriles, were produced seeds of:
(1) The 5 varieties as fertiles (self-pollinated) and as malesteriles (BC«). (2) The 10 possible single-cross hybrids (excluding reciprocals) as fertiles (Fi) and as male-steriles (BC 2 Fi).
In 1954, 5 male-sterile varieties and 10 male-sterile Fi hybrids were compared with their fertile counterparts in field experiments at Whiteville, Rocky Mount, and Apex, N. C.
At each location a randomized split-plot design with 4 replications was used. Families, varieties or hybrids, comprised whole plots. Within each whole plot, the male-sterile and fertile components were randomly assigned to the 2 subplots. Subplots consisted of 2 rows 38.5 feet long, spaced 3.5 feet apart at each location. Each row contained 20 competitive plants spaced approximately 22 inches apart.
Fertilization and cultural practices were the same as those used in other experimental work with flue-cured tobacco varieties at the respective stations. Banded transplants were used in all tests.
At the Whiteville and Rocky Mount locations data were collected on the following characters: number of days from transplant-
